The mechanism of the prolonged stimulatory effect of corticotrophin on pregnenolone production by guinea-pig adrenocortical mitochondria.
The postulated prolonged stimulatory influence of ACTH on the adrenocortical mitochondrial synthesis of pregnenolone in response to ACTH was studied in adrenal mitochondria isolated from control guinea-pigs and from animals treated s.c. with 100 micrograms ACTH(1-24) twice daily on the day before the animals were killed. The animals from both groups were injected with 100 micrograms ACTH s.c. 30 min before killing. The mitochondrial production of pregnenolone (expressed in nmol per mg mitochondrial protein after 10-min incubation) increased from 1.52 +/- 0.46 (S.E.M.) in the control group to 4.50 +/- 0.59 for mitochondria from ACTH-treated animals, despite a similar free cholesterol content in the mitochondria, even when determined after a previous in-vivo treatment with aminoglutethimide to block further metabolism of cholesterol into pregnenolone. In addition, in the presence of an excess of exogenous cholesterol (100 mumol/l), the production of pregnenolone remained higher for mitochondria from ACTH-treated animals. In contrast, when the calcium concentration in the incubation medium was raised to 1 mmol/l, with subsequent enhancement in pregnenolone synthesis, the mitochondrial pregnenolone production became similar for both groups (8.28 +/- 1.11 nmol in the ACTH-treated group and 9.55 +/- 1.90 nmol in the control group), even in the presence of 100 mumol cholesterol/l (13.5 +/- 1.80 nmol in ACTH-treated animals and 14.8 +/- 1.93 nmol in controls). Cycloheximide treatment administered on the day before the animals were killed was without any effect on pregnenolone production in control animals (3.51 +/- 0.43 nmol before and 3.65 +/- 0.63 nmol after cycloheximide treatment).(ABSTRACT TRUNCATED AT 250 WORDS)